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NEW DOCUMENTATION FROM THE LOS ALAMOS ACCELERATOR CODE GROUP*

R.K. Cooper, M.T. Menzel,

H.K. Stokes, and J.L. Warren

Loo Alamm National Laboratory

Loa Alamos, New Mexico 87545

Summary

Within the pad two years, the Loa Alamoa Accelerator

Code Group haa produced four new documents for computer

codes which are now available on request.

* MAFIA User Guide

. Reference Manual for the

POISSON/SUPERFISH Group of Codes

* User’s Guide for the

POISSON/SUPERFISH Group of Codes

. A Compendium of Computer Codes

Uued in Particle Accelerator 11-ign

Introduction

The MAFIA syhtem [1] 1s a set of computer prograrna used

for the computer-aided analysis and design of three-dimemional

ebxtroma~.etic structures Including electrostatic and magn~

toBtatic devices, radio-frequency cavities, bellown, etc, The

program are the result of an ongoing collaboration between

Deut~chea Elektronen-Sy nchrotron, La Alamou National

Labor~tory, and Kernfomchungo Anlage-JUllch. MAFIA is an

acronym for tho nolutlon of MAxwell’u equatlom uming tha Finita

* Work tupported by the U.S. Departmmt of Enwgy.
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Integration Algorithm [2]. This algorithm reduces the integral

representation for each of Mamvell’s equations to a fully gen-

eralized matrix equivalent which is convenient for use in large

scale computers. Solutions can be in the frequency-domain or

the tim~domain. The theory behind the MAFIA codes is well

documented [3, 4, 5, 6].

The POISSON/SUPERFISH Group of Codes is used in the

computer-aided design of magneti and radi~frequency

structures. These coden provide the user with a choice between

Cartesian (z, y) coordinates and cylindrical (r, z) coordinates.

POISSON calculates magnetootatic and electrostatic fields while

SUPERFISH computes the renonant frequencies and fields in

radi~frequency cavitiea handling dieldric materiala and /h~eak

linear magnetic materials. These codes uze a variable triangular

mesh that distortn to M the problem geometry; they are the

original nine program written by Ronald Holsinger, supported

by the Department of Energy aa the standardized version for the

accelerator community.

We are optimistic that this new documentation will prove

useful; friendly users who have hated the manuals have reported

favorable reactions to both the material covered and the organi-

zation.

These documents were prepared aa input data for the ~

and IA~ programs which are in worldwide use and grwing in

popularity. These prograrna produce clean, profeasiorml renults:

pages that are emy to read and reproduce, An m example, thh

paper WMproduced using the program ~, The documents can

be sent M ASCII !lIen over a computer network anti reproduced,

except for illustrations, anywhere the ~ and IA~ prograrm

are supported,
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MAFIA User Guide

The UIO-page MAFIA User Guide [7] gives a simple tut-

rial example for which both time-domain and frequent y-domain

solutions are calculated. The input data requirements for each

of the codm in the MAFIA group are given in detail.

POISSON/SUPERFISH Reference Manual

The POISSON/SUPERFISH Reference Manual [8] com-

prehensively reports on the complete POISSON/SUPERFISH

Group of Codes. The manual is stmctured so that its three

sections can be divided into two independent rnoduka, one for

POISSON and one for SUPERFISH. Each module deecribee the

baaic phyoics, extensively documents the theory behind the

algorithm used in the program, and addreaaea the convergence

and accuracy of the programs. The 3(Xkpage POISSON module

inc!udee detailed examplea for a quadruple magnet, an electr-

static problem, and a permanent magnet solenoid. The 20CLpage

SUPERFISH module providea detailed examplee for a spherical

cavity, a synchrotrons cavity with ferritee, and an electron linac

cavity.

While the expert user will need th- reference manuale

for in-depth information, the novice user needs something intro

ductory. The User’s Guide haa been written for this purpcm.

This guide containa much of the emential detail included in the

reference manuals, but ia more tutorial in nature.

POISSON/SUPERFISH User’- Gu!de

The 250-page User’s Guide [91 empheaizee the mechanics

of the codes. Sample input and output files are shown and

explained. TEI(PLOT’S graphical output in used to illustrate

the reeulta. Although a tutorhl approach is used, the guide is
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organized so that reference tables and information are eaay to

find.

The first chapter is a primer for the POISSON/SUPERFISH

group of codes. The user is given a general introduction to the

codes and then led through a simple magnetostatic example and

a simple radi-frequency cavity calculation. Each of the follow-

ing chaptem concentrates on one of the programs in the group

of codes and provides more detail,

The User’s Guide features sections on warning and

diagnostic error messages fGr each program. The messages are

not only listed but provide information baaed cm our experience

about what to do or what to check when these messages are

received.

A 58-page chapter of examples leadn the user through the

use of a large variety of options for the POISSON and PANDIRA

progrmns. Both VAX and Cray command files

exa.mplea are given. The following is a list of

enmplea followed by the opt ionn they illustrate.

H-Magnet with optiom

● calculate fields and gradients

in a region on rneeh pointia

● continue from previous POISSON

dump number

● adjust curremt to produce a given

to run these

the included

●

●

●

quadruple symmetry

input of a permeability table

output fields on specified lines

Cylindrical permanent magnet

● cylindrical coordinates
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● variable mesh in both r and z directions

● input of B-H curve

Vector potential problem

● input file to LATTICE directly

without using AUTOMESH

● input fixed vector potential on boundaries

● constant 6xed permeability value

Electrostatic problem using POISSON

Septum magnet

● negative coordinate

● full geometry input

● off-center harmonic analysis

Dipole magnet, center field calculations

. front vertical cro4w-8ect ion geometry

assuming infinite length

Dipole magnet, end field calculations

● side view crcwa-oection geometry

with a return yoke

● adjust the IerIgth of the magnet

to generate the m.me fields

. put the return leg far enough

no that thk addition won”t affect

the fields at the area of interest

Compendium of Computer Codev

The Acceler~tor Code Group hamamernbled a compendium

of over 140 coded used in the accelerator community for particle

accelerator design, Complete copim of the compendium have

been sent to the contributors so that the entrien could be checked
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for accuracy. For each code listed in the compendium, the

following information is available:

●

✠

●

●

G

e

●

●

●

●

?erson-t-contact and their address

Code classification according to design purpose

Short description of capabilities, algorithms,

and special features

Publications that describe the code

Documentation amiability

Access to the codes

Source language

Target computer(s)

Type of files available

Distribution media

We would like to keep the compendium up-t~date, and we

solicit additional contributions from authors and users.

Acceufl

Copies of th~i documentation may be obtained by writ”mg

to tne following addreas.

Distribution

Loo Alamm Accelerator Code Group

AT-6, Mail Stop H-829

Loo Alamtm National Laboratory

Los Alamos, New Mexico 87545
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